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CROSS-REFERENCE TO RELATED APPLICATION 
[0001] This application is a continuation-in-part of co-pending U.S. application 09/619,284, 
5 filed July 19, 2000. 

BACKGROUND OF THE INVENTION 

% Field of the Invention 

Ql 0 [0002] The present invention relates to a tool for use in removing and attaching teeth to 
'Q toothed articles such as the toothed blades, toothed buckets and the like of earth-moving or 
z? other equipment. Such blades and buckets have a plurality of removable teeth or caps attached 
;|3 by means of pins to shanks extending from the edge of such blades and buckets. The shanks 
^ and removable teeth each have formed therein pin-receiving bores which are aligned with each 
5 other when the tooth or cap is properly positioned on the shank. 

\ y 

Related Art 

[0003] U.S. Patent 5,058,257, issued October 22, 1991 to Freestone et al and entitled "Tool 
For Inserting And Removing Pin For Bucket Tooth", discloses a tool for removing conventional 
20 flex pins from the shanks of equipment blades and buckets. This tool is currently commercially 
available under the trademark PIN-MASTER. 

SUMMARY OF THE INVENTION 
[0004] Generally, the present invention provides a pin removal and placement tool for use 
25 in removing and placing retaining pins of the type used to hold caps on shanks in the cap/shank 
combination providing, for example, the teeth on buckets and/or blades of construction equip- 
ment and the like, and to methods for use of the tool. 

[0005] Specifically, in accordance with the present invention, there is provided a pin re- 
moval and placement tool comprising a body member and a drive shaft extending from the 
30 body member. The drive shaft has a longitudinal axis and a distal end which terminates at a tip. 
The tool further comprises a striking surface on the body member, the striking surface having a 
striking axis perpendicular thereto that intersects the longitudinal axis of the drive shaft at an 
acute angle 8. The striking surface faces away from the tip of the drive shaft whereby a blow 



struck against the striking surface will urge the drive shaft in the direction the tip is facing. 
There is also a handle on the body member, the handle extending transversely from a plane de- 
fined by the longitudinal axis of the drive shaft and the striking axis of the striking surface. 
[0006] In one aspect of the invention, the tool may further comprise an anvil plate on the 
body member; the anvil plate defining the striking surface. 

[0007] In another aspect of the invention, the body member may define a contact surface 
that extends in generally parallel relation to the longitudinal axis of the drive shaft. 
[0008] According to one aspect of this invention, the body member may have a rear edge 
and may comprise a striking plate fixedly mounted along the rear edge and at right angles 
thereto. The anvil plate may be mounted on the striking plate at right angles to the striking 
plate and to the body member. In a related aspect, the striking plate may have a tapered con- 
figuration including a base and an opposite, narrow end. The base may be situated at the upper 
rear portion of the body member and the narrow end may be situated at the lower rear portion. 
The anvil plate may be centered on the base of the striking plate. In a particular embodiment, 
the narrow end of the striking plate may have a slot therein forming two legs. The slot may 
have a width of about the thickness of the body member, and an edge of the body member may 
be received within the legs of the narrow end. Optionally, the striking plate and anvil plate may 
be integrally formed with the body member. 

[0009] According to another aspect of this invention, the handle may be removably attached 
to the body member, and is dimensioned and configured to be mounted on the tool to extend 
from either side of the body member. Alternatively, the handle may be fixedly mounted to the 
body member, and may extend from both sides of the body member. 

[0010] In yet another aspect, the tool may further include an adaptor sleeve that is dimen- 
sioned and configured to be slidably mounted on the drive shaft to extend beyond the drive 
shaft and to receive a retaining pin therein. 

[0011] According to yet another aspect of the invention, the angle 9 may be approximately 
40 to 60 degrees from the longitudinal axis of the drive shaft. For example, the angle 0 may be 
about 45 + 5 degrees. 

[0012] One aspect of the present invention provides that the tool may further comprise a 
shoe providing a shim plate between the contact edge and the drive shaft. The shoe may be re- 
movably secured to the body member. 

[0013] In accordance with one method aspect of the present invention, there is provided a 
method of removing a retaining pin from a first object and a second object having aligned holes 



through which the retaining pin extends to secure the objects together. The retaining pin is re- 
moved by utilizing a tool as described above by: (a) gripping the handle of the tool with one 
hand of the user; (b) aligning the tip of the drive shaft of the tool with one end of the retaining 
pin; and (c) striking the striking surface with a hammer held in the user's other hand one or 
more times as required to drive the retaining pin from the aligned holes sufficiently to separate 
the two objects. 

[0014] Another method aspect of the present invention provides for utilizing a tool wherein 
the handle is removably mountable on the tool to extend transversely thereof from either one or 
the other of the opposite sides of the tool to thereby accommodate either a left-handed or right- 
handed user, the method further comprising a preliminary step of mounting the removable han- 
dle on the tool to extend from a selected side of the tool so as to accommodate the handedness 
of the user. 

[0015] In accordance with another method aspect of the present invention, there is provided 
a method of installing a retaining pin into aligned holes of a first object and a second object in 
order to secure the objects together by the pin. The installation of the retaining pin is accom- 
plished by utilizing a tool as described above. The method comprises the following steps. The 
retaining pin is partially inserted into the aligned holes leaving a portion of the retaining pin 
protruding from the aligned holes. The removable handle is mounted on the tool to accommo- 
date the handedness of the user and the user then grips the handle of the tool with one hand. 
The tip of the drive shaft of the tool is aligned with the protruding end of the retaining pin. The 
user may then strike the anvil plate with a hammer held in the user's other hand one or more 
times as required to drive the retaining pin into the aligned holes sufficiently to secure the two 
objects together. 

[0016] In one method aspect of the invention, the retaining pin is a flex pin and the method 
includes the step of placing one end of an adaptor sleeve over the drive shaft and placing one 
end of the flex pin in the other end of the adaptor sleeve to carry out the step of starting the flex 
pin into the aligned holes. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] Figure 1 illustrates by perspective view a prior art tool; 

[0018] Figure 2 is a perspective view of the use environment of the tool of the present in- 
vention comprising a bucket with teeth thereon, the teeth comprising caps fitted over shanks; 
[0019] Figure 3 is a partial, exploded view, enlarged relative to Figure 2, showing a shank 
of the bucket of Figure 2, a cap for attachment over the shank, and a retaining pin; 
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[0020] Figure 4 is a side elevation view of one embodiment of a tool according to the pres- 
ent invention; 

[0021] Figure 4A is a perspective view of the tool of Figure 4; 

[0022] Figure 4B schematically illustrates the angle at which the tool of the present inven- 
5 tion is struck for efficient installation and removal of pins; 

[0023] Figure 4C is a perspective view of a shoe for use with the tool of Figure 4; 

[0024] Figure 4D is a side elevation view of the tool of Figure 4 with the shoe of Figure 4C 

thereon; 

□ [0025] Figure 5 is a top view of the embodiment of Figure 4; 

n 1 0 [0026] Figure 6A is a partial cross-sectional view of one embodiment of a handle having a 

2 storage compartment therein and usable as part of the tool of the present invention; 

"in 

? p [0027] Figure 6B is a perspective view of another embodiment of a handle usable as part of 

the tool of the present invention; 
'«$ [0028] Figure 6C is a side view of the tool of Figure 6B; 

SS6K 

y 15 [0029] Figure 7 A is a perspective view of another embodiment of a handle usable with the 
S! tool of the present invention; 

U [0030] Figure 7B is a perspective view of yet another embodiment of a handle usable with 
the tool of the present invention; 

[0031] Figure 7C illustrates a hitch pin usable for securing a metal tenon of the embodiment 
20 of Figure 7A; 

[0032] Figure 8 is a partial, cross-sectional view of the drive shaft of the embodiment of 
Figure 4 with an adaptor sleeve attached thereon; 

[0033] Figure 9A is a cross-sectional view of a shank and cap showing the alignment of the 
holes thereof and the use of a pin having a channel thereabout for securing the cap to the shank; 
25 [0034] Figure 9B is a cross-sectional view of the assembled shank and cap of Figure 9A 
with the tool of Figure 4 situated for removal of the retaining pin; and 

[0035] Figure 10 is a perspective view of a grading blade having attached thereto two inte- 
rior caps for use in attaching the blade to a bucket. 

30 DETAILED DESCRIPTION OF THE 

INVENTION AND PREFERRED EMBODIMENTS THEREOF 
[0036] Before describing certain embodiments of the present invention, it is useful to con- 
sider the prior art tool 10 of the aforementioned U.S. Patent 5,058,257 ("the '257 Patent"), 
which is illustrated in Figure 1 of the present application. The tool 10 includes a body member 
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12, a front impact face 14, a rear impact face 16, a holder block 18, in which is formed a socket 
20, and an extractor pin 22. The tool 10 is used to remove a pin by manually aligning extractor 
pin 22 (Figure 1) with the pin to be removed and striking front impact face 14 with a sledge 
hammer. The tool 10 is used to insert a pin placed within socket 20 by reversing the tool to 
5 manually align the pin held in socket 20 with the pin-receiving bore of the shank and striking 
rear impact face 16 with the sledge hammer. One typical use of such a device is the removal or 
installation of pins that hold caps on the shanks of earth-moving equipment, such as a digging 
bucket. The combination of a cap mounted on the shank provides a tooth of the bucket or other 

p item of equipment. 

10 [0037] Figure 2 is a perspective view of a bucket 24, which is a typical use environment of 

^ the tool of the present invention. The bucket 24 has a front edge 24a, from which outwardly 

; jr extends a plurality of shanks 28. The shanks 28 are welded to the bucket 24 and a respective 
cap 30 is disposed over each shank 28 and is secured thereto by a retaining pin 32. Retaining 

□ pin 32 may optionally be a flex pin as shown in Figure 3. 

ry 15 [0038] In digging with the bucket 24, the caps 30 become worn and they are replaced as 
;J they are worn. The use of the removable caps 30 prevents the shanks 28 from wearing out. 
fl| The shank 28, if broken or badly worn, must be removed by cutting it off the front edge 24a and 
welding a new one on. This may weaken the point of attachment. 

[0039] In Figure 3 the shank 28 is shown appropriately secured to the bucket 24 by a weld 
20 bead 26. As best shown in Figure 3, the shank 28 is of a generally triangular configuration, 
with a rear top portion 28a, which is generally flat, and a front top face portion 28b, which is 
also flat. There is a slight angle between the top portions 28a and 28b. 

[0040] The front top face portion 28b extends to a front edge 28c. Extending downwardly 
and rearwardly from the front edge 28c is a generally flat bottom surface, not directly shown. 

25 As is understood, although not explicitly shown, the shank 28 includes a slot (not shown) ex- 
tending inwardly from a rear edge 28d, which is at the rear portion of the top. The rear edge 
28d is at the back part or portion of the rear top portion 28a. The slot, not shown, receives the 
front edge 24a of the bucket 24. The weld bead 26 covers the slot on the top and bottom of the 
bucket 24 to secure the shank 28 to the bucket 24. Extending laterally or transversely through 

30 the shank 28 is a hole 34. The hole 34 receives the retaining pin 32 to secure the cap 30 to the 
shank 28. 

[0041] As seen in Figure 3, the cap 30 is shown spaced apart from the shank 28. The cap 
30 obviously conforms to the general outer configuration of the shank 28 but sufficient space 
exists therebetween to allow for ease of installation when new. 
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[0042] The cap 30 is hollow and is of a generally triangular configuration, with plates 
which conform to, and thus receive, the shank 28. The cap 30 includes a top surface 30a which 
includes a front edge 30b and a rear edge 30c. The front edge 30b is relatively "sharp" in that it 
represents the front or digging edge of the bucket 24. 
5 [0043] Extending generally downwardly from the bottom of the top surface 30a are side 
plates 36 and 38. The side plates 36, 38 are of a generally triangular configuration to, as indi- 
cated above, conform to the generally triangular configuration of the shank 28. The side plate 
36 includes a hole 40 extending through it, and the side plate 38 includes a hole 42 extending 
through it. The holes 34, 40 and 42 are in alignment when the cap 30 is properly installed on 
QlO the shank 28. The three aligned holes 34, 40 and 42 are also generally parallel to the surface 
top of the top surface 30a. 

;SS5=. 

s ;;f [0044] The retaining pin 32 is also shown in Figure 3, spaced apart, but aligned with the 
iD holes 40 and 42. The retaining pin 32 is made in three portions, including a pair of spaced apart 

plates 44 and 46 and a rubber or elastomeric center portion 48. The top plate 44 includes up- 
ffl5 wardly extending ends 44a, 44b. The ends 44a and 44b are at the opposite ends of the top plate 
i? p 44. The ends 44a and 44b are tapered so as to extend or fit relatively easily through the aligned 
|in holes 34, 40 and 42 with sufficient force. The bottom plate 46 is generally smooth or flat for its 
full extent or length. The length of the retaining pin 32 between the ends 44a and 44b is about 
the width of the cap 30 between the outside faces of the side plates 36 and 38. (As described 
20 below, the tool of the present invention is usable with both flex pins and solid steel pins.) 

[0045] The rubber center portion 48 allows the retaining pin 32 to be compressed so that it 
fits through the aligned holes 34, 40 and 42. Then, when the end 44a, as shown in Figure 3, 
extends outwardly from the hole 42, the retaining pin 32 expands to its full height and is locked 
to the cap 30 and the shank 28 to secure the two elements together. 
25 [0046] When removing pins with the prior art tool 1 0, there is no handle provided to grasp 
the tool except for the holder block 18, which is subject to severe shock vibration when the tool 
10 is struck by a sledge hammer. The sharp edges on this block may cut the user's gripping 
hand as the user pounds the front impact face 14 with a sledge or other heavy duty hammer, 
which will cause the user to hit with less force. Further, a gripping hand holding the holder 
30 block 1 8 may be hit accidentally by the hammer because the gripping hand is in line with the 
swing of the hammer; the gripping hand may also be hit because the hammer may ricochet into 
the gripping hand, especially if there are damaged surfaces on the hammer and/or the front im- 
pact face 14. To install the retaining pin 32 of Figure 3, the retaining pin 32 is placed into the 
socket 20 (Figure 1) and the extractor pin 22 then becomes the only "handle" available to the 



user. When striking the rear impact face 16, the pin 22 will move in the vertical plane and will 
transmit vibrations to the user's gripping hand. As seen in Figure 1, the tool 10 has a "handed- 
ness" or directionality; that is, if a user wishes to use the same hand to wield the hammer and 
also wishes to avoid straddling the pin to be inserted or removed, the user must stand on one 
side of the shanks 28 to insert the pins 32 and on the other side of the shanks 28 (e.g., inside the 
bucket 24) to remove them. That is not always feasible, e.g., when replacing the teeth on a 
bulldozer blade. In the case where the tool is of the wrong "handedness", the user has two op- 
tions: (1) to straddle the tool 10 by holding it in alignment between the legs while striking the 
front 14 or rear 16 impact face, or (2) to move to the opposite side of the shanks 28 (not always 
feasible). As seen in Figure 2, a left-handed person could stand in front of the bucket 24 to in- 
sert the pins 32, but a right-handed person would have to stand in the bucket 24 to do so. The 
reverse is true when removing the pins 32. In the first option, the swing occurs in a direction 
into the leg area and when swinging a sledge hammer with full force, it is difficult, if not im- 
possible, to stop a ricochet. Further, the narrow front impact face 14 of the body member 12 
will greatly increase the risk of the hammer bouncing thereoff into the gripping hand and/or 
other close body parts, like the feet. After repeated hits, the face 14 is no longer flat but 
peened, which increases the danger of a ricochet. 

[0047] Figures 4 and 4A illustrate an embodiment of a pin removal and placement tool 50 
according to one embodiment of the present invention, positioned for use on a bucket tooth cap 
30. The tool 50 is composed of a body member 52 on which an anvil plate 54 is disposed. In 
this embodiment, the anvil plate 54 is attached to a striking plate 56 on the rear of body member 
52, and provides a flat striking surface 54a. In other embodiments the anvil plate 54 might be 
secured directly to the body member 52 or eliminated altogether. In the latter case, a striking 
surface equivalent to striking surface 54a could be supplied, for example, by the edge of strik- 
ing plate 56 to which, in Figure 4, anvil plate 54 is attached. Generally, any properly positioned 
and configured surface on tool 50 may serve as the striking surface. In Figures 4A and 5 it can 
be seen that striking plate 56 has a tapered configuration that narrows down from a base 56a 
(Figure 5), to which anvil plate 54 is attached, to a narrow end 54b that terminates near drive 
shaft 58. Tool 50 further comprises a drive shaft 58 on body member 52 for driving retaining 
pins 32, a handle mounting fixture, such as sleeve 60, for receiving a handle, and an optional 
front projecting portion 52a having a contact edge 52b located thereon. The body member 52 
may be a steel plate of approximately one-half inch thickness. Drive shaft 58 has a proximal 
end 58a that is welded to body member 52 or the drive shaft 58 may be made as an integral part 
thereof, e.g., by forging. The drive shaft 58 has a distal end 58b which terminates at a tip 58c. 



[0048] The working length of the drive shaft 58 is noted as "C1 M (Figure 4) and the distance 
from a longitudinal axis A of the drive shaft 58 to the contact edge 52b is noted as "B". Dis- 
tance B is slightly greater than the distance from the top surface 30a to the center line of the 
holes 40, 42 (Figure 3) in cap 30. Tool 50 is configured so that contact edge 52b can rest 
crosswise on the top surface of cap 30 with drive shaft 58 aligned with the holes 40, 42 (Figure 
3) where the retaining pin 32 for the cap 30 is situated. 

[0049] Anvil plate 54 comprises a plate of steel that is secured to body member 52 by 
welding, and is made of T-l alloy steel or a similar material. Anvil plate 54 provides a striking 
surface 54a that is flat and wider than body member 52 and that is disposed so that a striking 
axis D (Figure 4) can be drawn perpendicularly therethrough to define an acute angle 9 relative 
to the longitudinal axis of drive shaft 58, preferably an angle 9 of approximately 40 to 70 de- 
grees, more preferably about 45 degrees. An arrow E shows the direction of movement at im- 
pact of a hammer that is going to strike the surface 54a, i.e., a right angle thereto, and is parallel 
to or coincident with striking axis D. 

[0050] The illustrated embodiment is configured so that body member 52 defines straight, 
rear edge 52c that also defines an acute angle, optionally the angle 9, relative to the axis of 
drive shaft 58. A striking plate 56 is secured to body member 52 along edge 52c to reinforce 
body member 52 in the transmission of the force of hammer blows on anvil plate 54 to drive 
shaft 58. A line drawn along the rear edge 52c intersects with a vertical line F from the center 
of sleeve 60 at intersection position G proximal to the longitudinal axis A through the drive 
shaft 58. The body member 52 has an upper rear portion 52d and a lower rear portion 52e adja- 
cent to the rear edge 52c. 

[0051] Referring to Figure 4B, two adjacent caps 30 are partially shown separated by a 
distance L. A retaining pin 32 is shown partially inserted in one cap 30 and extending an ex- 
pected distance I from the cap. When a properly sized tool according to this invention, e.g., 
tool 50 (Figure 4) is positioned between caps 30, its drive shaft 58 can be aligned with retaining 
pin 32 (Figure 4B) along axis A with the tip 58c of the drive shaft 58 (not shown) placed in 
contact with retaining pin 32. In such a position, Figure 4B shows the striking angle 9 that 
would be provided by the tool 50 (not shown) between the striking axis E and the pin axis A, 
which intersect at the position G. The vertical line F from the handle mounting fixture (not 
shown) also intersects at position G or very closely thereto. The longitudinal striking axis E is 
preferably situated within the striking plate 56 (Figure 4) or along rear edge 52c. If the striking 
angle 9 exceeds 45°, the amount of force directed along longitudinal axis A decreases, but if the 
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angle 9 decreases to about 20°, for example, the width of the tool 50 would increase and thus 
would not fit between caps 30 that are closer together and, further, it is more difficult to strike 
an almost horizontal striking surface 54a. Therefore, in order to have the tool 50 useable on 
different size buckets 24, the angle 0 is preferably about 45° ± 5°. The total length of drive 
5 shaft 58, which is the sum of distances CI and C2 (Figures 4 and 4D), should be equal to or 
slightly less than L (Figure 4B) minus I (Figures 4 and 4B). Dimension L is the distance be- 
tween adjacent cap side plates 36. Dimension I is the clearance between tip 58c of drive shaft 
58 and cap side plate 36 when tool 50 is properly positioned between adjacent caps 30 (Figure 
□ 4B) to insert or remove a retainer pin 32 from a cap 30. Dimension I is seen to accommodate 
jj 10 the length of the protruding portion of a retainer pin 32 which has been positioned by hand in 
,2 the hole in cap 30 for insertion by use of tool 50. The dimension CI plus C2 is dependent on 
?| the tool model. The dimension C2 is long enough to provide for secure attachment of the drive 
f shaft 58 to body member 52 by suitable means such as by welding. For example, the dimension 

C2 may be approximately two inches. The dimension CI must be long enough to drive the pin 
S U 15 32 from the cap 30 or other device anchored by pin 32, and so, like dimension C2, dimension 
g CI will depend on the tool model usable on a particular size of equipment. For example, the 
" y dimension CI may be about three inches. Once the retaining pin 32 is driven from the shank 
28, one additional hit is normally required to drive the retaining pin 32 from the cap 30 /shank 
28 combination. 

20 [0052] It is advantageous to be able to use tool 50 by resting contact edge 52b on top of the 
cap 30 to be removed while aligning drive shaft 58 with the holes 34, 40 and 42 in the cap 30. 
For this reason, it is preferable for body member 52 to define the front projecting portion 52a so 
that contact edge 52b extends beyond drive shaft 58. In such embodiments, the offset B (Figure 
4) from drive shaft 58 to contact edge 52b should match the distance from the hole in the cap 30 

25 to the top surface 30a of the cap 30. It would also be advantageous to be able to use tool 50 
with caps 30 having various heights from their top surfaces 30a to the center of their retaining 
pins 32, which would require various offsets from edge 52b to the center of drive shaft 58. Off- 
set B may be effectively reduced as needed by securing a shoe 62 (Figure 4C) against edge 52b. 
Shoe 62 comprises a shim plate 64 and two uprights 66 spaced to receive body member 52 be- 

30 tween them. Uprights 66 have holes 68 therein for alignment with hole 52f (Figure 4) in body 
member 52 to permit shoe 62 to be secured to tool 50 by a locking pin, bolt, etc., that extends 
through holes 52f and 68. Shoe 62 is preferably configured so that when it is mounted on tool 
50, edge 52b rests on shim plate 64, a new offset B ! (Figure 4D) is established which differs 
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from the original offset B a distance equal to the thickness t (Figure 4D) of shim plate 64. Op- 
tionally, a variety of shoes 62, each having a shim plate 64 of different thickness, may be pro- 
vided with tool 50 so that the tool 50 may be used on a wide variety of tooth caps 30. 
[0053] Referring to Figure 5, the tool 50 is shown in top view which shows, in particular, 
5 the striking plate 56 attached to the body member 52 and anvil plate 54 on striking plate 56. 
The striking plate 56 forms a pair of legs 56c, 56d and a slot (unnumbered) between them for 
receiving the body member 52 therein to facilitate welding the striking plate 56 to the body 
member 52. The weld may include a point on body member 52 near where drive shaft 58 is 
joined to body member 52 to insure that a maximum force from the hammer blows is applied at 
U 10 a point near the position G (Figures 4, 4B and 4D). In an alternative embodiment, the anvil 
\) plate 54 and striking plate 56 may be formed as an integral part of the body member 52 in a 
15 conventional casting process, and have a width greater than the width of the steel plate of the 

body member 52 to provide a more secure striking area. 
q [0054] Sleeve 60 is seen in Figure 5 to extend through body member 52 at right angles 
i;~15 thereto, and to have locking holes 60a, 606b therein. Sleeve 60 is configured to receive therein 

the end of a handle 70 that has locking holes (unnumbered) therein that align with holes 60a 
j|| and/or 60b to permit the handle 70 to be secured in sleeve 60 by locking pin, retainer bolts, etc., 
positioned in the holes. The handle 70 can be secured in sleeve 60 so that it extends to either 
the left or right side (as shown in dotted outline) of the tool 50 to accommodate left-handed or 
20 right-handed usage. In an alternative embodiment, handle 70 may include holes at an interme- 
diate location thereon so that both ends of handle 70 extend from body member 52, but in oppo- 
site directions. In another alternative embodiment, a handle 70 can be permanently affixed to 
body member 52, e.g., by welding, and may extend to one or both sides of the tool 50. If the 
handle extends from only one side of the tool 50, differently configured tools 50 would be re- 
25 quired for different handed people. 

[0055] The handle 70 is shown in Figure 5 as a bar that is mounted perpendicular to the 
body member 52. As seen in Figure 5, by gripping the end of handle 70, the user's hand is in a 
position offset from the direction of the swing upon the striking surface 54a of the anvil plate 
54 thereon. 

30 [0056] In alternative embodiments, the handle mounting fixture may define a rectangular 
hole, a keyed hole, or a threaded hole, or any other suitable coupling, and the handle may be 
configured correspondingly. 

[0057] Referring to Figure 6A, a single handle 70' is shown which may be either the left 
handle bar or a right handle bar and is mounted on the body member 52 of a tool 50 according 
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to this invention by an insert 72 having a keyway 72a. The single handle 70' may be a solid 
steel tube, for example, tube 74, or may be hollow therein to form a storage area 74a having a 
screw-on cap 76 into which at least one adaptor sleeve 78 may be placed with a securing strap 
80. Further, the amount of vibration transferred to the gripping hand is greatly reduced in that 
5 the striking force on the anvil plate 54 is perpendicular to the single handle 70' and the motion 
imparted to the body member 52 is circular about the single handle 70'. In order to insure better 
control, knurling 82 may be placed on the tube 74. 

[0058] Figure 6B illustrates another embodiment of a single handle 70" which has a square 

i»* tube insert 72' welded, for example, into the hollow tube 74. For this handle 70", sleeve 60 

o 

Q 10 (Figure 4) would be replaced by a square sleeve. A stop flange 84 (Figure 6B) may be placed 

£j over the insert 72' and welded onto a joint 86 between the two pieces, but the end 74a of the 
hollow tube 74b (Figure 6C) may also serve as a stop to the body member 52 of the tool 50. 

•h The hole 72b in the insert 72 receives the hitch pin 88 shown in Figure 7C. 

|U [0059] Figure 7A shows a rectangular shaped handle 70"' with a cap 90, for example. A 

j=* 1 5 tenon 92 is an integral part of the handle 70"' and would go into a similar shaped mortise-like 

I sleeve 60 or hole 52f in the body member 52. The hitch pin 88 (Figure 7C) goes into the hole 

Q 92a which would hold the handle 70'" in the body member 52. A rubber gasket could be placed 

; as? 

around the tenon 92 to lessen the transfer of vibrations. 

[0060] Figure 7B illustrates a square tube handle 70"" being approximately VA inch square. 

20 A stop flange 84 must be welded onto the tube 74' to create a insert 72' with the hole 72b' 
therein. In order to provide a better fit into a gripping hand, which has an approximately 1 V 4 
inch square opening as formed between the thumb and fingers, the hole 52f in the body member 
52 is rotated approximately 45 degrees. Other variations are clearly possible for the attachment 
of a handle 70, 70', 70", 70"', 70"". In any of these embodiments, the handle 70, 70', 70", 70'", 

25 70"" may be at least partially hollow to provide a storage compartment therein. 

[0061] Referring to Figure 8, the drive shaft 58 is shown partially within an adaptor sleeve 
78 with a striking end 58c therein. Adaptor sleeve 78 has an inside diameter slightly greater 
than the drive shaft 58 so that adaptor sleeve 78 may slide completely over the drive shaft 58. 
The retaining pin 32 is inserted into adaptor sleeve 78 and the hammer is used to hit the anvil 

30 plate 54 (Figure 4) to drive the retaining pin 32 into a cap (not shown). During installation of a 
flex pin 32, the adaptor sleeve 78 serves to prevent the flex pin 32 from buckling. 
[0062] Tool 50 may be used to install a retaining pin 32 (Figure 9A), having thereabout a 
groove or channel 32a into which a retainer 94 such as a split ring clamp is placed. Figure 9A 
illustrates by a vertical cross section through the cap 30 and a shank 28, the position into which 
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the holes 34, 40, and 42, are aligned for the retaining pin 32. At one side of the shank 28 is a 
retainer chamber 96 for holding the retainer 94 therein. The retainer 94 is sized to engage the 
chamfered tip 32b of retaining pin 32 and is configured to expand to permit pin 32 to pass 
therethrough, but it will also snap into the channel 32a of the pin 32 to hold pin 32 in position to 
5 secure the cap 30 on the shank 28. 

[0063] In removing the retaining pin 32 from the combined cap 30 and shank 28, the drive 
shaft 58 is placed up the end of retaining pin 32 with contact edge 52b resting crosswise on top 
surface 30a of cap 30, as shown in Figure 9B and a hammer is used in hitting the anvil plate 54 
a (as suggested by arrow E) to drive retaining pin 32 out of the retainer 94. This may be facili- 
;3 10 tated by providing chamfered sides for channel 32a or by employing an appropriately contoured 
y retainer. Another hit may be required to remove retaining pin 32 from the shank 28, as indi- 
5 ca ted by arrow P. In order to replace retaining pin 32, the new retaining pin 32 is placed di- 
;D rectly into the aligned holes 34, 40 with the retainer 94 installed therein. The drive shaft 58 is 
i;3 placed up against an end 32c farthest from the channel 32a and again the hammer hits upon the 
|^ 15 anvil plate 54 to drive the retaining pin 32 into the retainer 94. 

:s p [0064] Figure 10 illustrates a grading blade 98 having a metal plate 100 with two caps 30 

O 

i'H welded to an outer edge 100a. The caps 30 allow for the installation of grading blade 98 onto 
bucket 24. 

[0065] The tool 50 may be cast of metal materials such as steel to be an integral piece ex- 
20 cept for the handle assembly. The tool 50 may also be made of plate metals such as steel by 
welding the striking plate 56 and the drive shaft 58 to the body member 52. The metal con- 
struction must be of sufficient strength to withstand numerous blows of a sledge-like hammer 
thereto. 

[0066] While the invention has been described with reference to particular embodiments 
25 thereof, it will be appreciated that numerous variations to the described embodiments will occur 
to those skilled in the art once given the present disclosure, and such embodiments are intended 
to be within the scope of the appended claims. 



